Female Drosophila melanogaster were artificially selected for fast and slow time to remate (denoted 'high' and 'low' selection regimes, respectively). Both selection regimes and a control were replicated three times. Correlated responses to selection in females and in males were measured. A significant direct response to selection for time to remating was found in females from both selection regimes. Remating frequency of females showed a correlated response only in the females from the lines selected for faster time to remating. Time to first mating of virgin females showed no correlated response in either selection regime. No correlated response was found in males for time to remate, remating frequency or time to first mating of virgins, indicating that genetic correlations between the sexes do not influence the evolution of these traits in this population of D. melanogaster. There was no direct response to artificial selection for the ability of first males to deter females from remating. However, we found that the genotype of the first male to mate with a female could influence her time to remate; base stock males were better at deterring females from remating than were males from any of the selection lines.
Natural selection often acts differently on homologous traits in females and in males. Presumably in consequence, sexual dimorphism is common, and indicates that many genes are sex limited in their effects. Sexual dimorphism could occur either because new mutations are sex limited from the outset, or because selection favours the evolution of modifiers producing sex specificity (Turner 1978; Rice 1984) . For instance, the majority of new mutations producing inviability in Drosophila affect both sexes, while those producing sterility are usually sex specific (Coyne & Orr 1989 , 1997 Lindsley & Zimm 1992) . This difference may occur because existing reproductive traits are already sex limited, while systems maintaining viability are not. New mutations altering bristle number in Drosophila are intermediate, in that they show some sex specificity, but with generally high and positive correlations between effects on females and males (Mackay et al. 1992 (Mackay et al. , 1995 . When the evolution of sexual dimorphism is driven by selection for modifiers producing sex limitation, the response to selection could be constrained in either its rate or its extent by the presence of pleiotropic genetic correlations between trait values in females and males (Lande 1980 (Lande , 1987 Slatkin 1984) . There will then be persistent conflicting selection at single gene loci for trait values in the two sexes.
Selection for sexual dimorphism is particularly likely for traits related to sexual behaviour and reproduction. One trait that has been subject to considerable discussion in this context is mating frequency. Sexual selection on males may act to increase mating frequency, since multiple mating in males is advantageous. In contrast, females may be selected to remate only at a frequency that ensures full egg fertility (Pyle & Gromko 1978; Ridley 1989) . Indeed, higher rates of mating may not merely be of no advantage to females, they may be costly. At least in D. melanogaster, females that remate frequently suffer reduced survival, and hence reduced lifetime reproductive success (Fowler & Partridge 1989; Chapman et al. 1995) . High rates of mating can also incur ecological costs such as elevated rates of attack by predators (Rowe 1994) . There is thus conflicting selection on female and male mating frequency and any genetic correlation between the sexes for the trait could constrain each sex from its optimum. Multiple mating is common in females generally, however (e.g. Smith 1984; Houck et al. 1985) and in female insects in particular (e.g. Walker 1980; Thornhill & Alcock 1983; Crozier & Page 1985; Sherman et al. 1988) .
It has been suggested that in females high remating frequencies evolve mainly as a correlated response to selection for higher remating in males (Halliday & Arnold 1987; Arnold & Halliday 1988) , but this idea has been challenged. Since the mechanisms determining the frequency of remating in females and in males are generally
